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Appendix I. Common and scientific names of fish species captured during standardized MNDNR lake survey trap netting
in Lake Class 24 lakes (1980-1997).

Common name

Taxonomic hame

Longnose gar
Shortnose gar
Bowfin

Gizzard shad
Rainbow trout
Cisco

Northern pike
Muskellunge
Common carp
Golden shiner
Common shiner
Spottail shiner
Quillback

White sucker
Longnose sucker
Bigmouth buffalo
Smallmouth buffalo
Silver redhorse
Golden redhorse
Shorthead redhorse
Black butlhead
Yellow bullhead
Brown bullhead
Channel catfish
Tadpole madtom
Flathead catfish
White bass

Rock bass
Green sunfish
Pumpkinseed
Bluegill

Hybrid sunfish
Smallmouth bass
Largemouth bass
White crappie
Black crappie
Yellow perch
Walleye
Freshwater drum

Lepisosteus osseus
Lepisosteus platostomus
Amia calva

Dorsoma cepedianum
Oncorhynchus mykiss
Coregonus artedi

Esox lucius.

Esox masquinongy
Cyprinus carpio
Notemigonus crysoleucas
Notropis cornutus
Notropis hudsonius
Carpoides cyprinus
Catostomus commersoni
Catostomus catostomus
Ictiobus cyprinellus
Ictiobus bubalus
Moxostoma anisurum
Moxostoma erythrurun
Moxostoma macrolepidotum
Ameiurus melas
Ameijurus natalis
Ameiurus nebulosus
Ictalurus punctatus
Noturus gyrinus
Pylodictus olivaris
Morone chrysops
Ambloplites rupestris
Lepomis cyanellus
Lepomis gibbosus

‘Lepomis macrochirus

Lepomis X Lepomis
Micropterus dolomieu
Micropterus salmoides
Pomoxis annularis
Pomixis nigromaculatus
Perca flavescens
Stizostedion vitreum
Aplodinotus grunniens
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Appendix Il.  Regression tree models of trap net CPE for selected fish species and species richness in Lake Class 24
- lakes using seven selected physical and chemical watershed-lake variables (watershed area, mean depth,
Secchidepth, forested land cover, cultivated land cover, lake area, and alkalinity). The proportional reduction
in error term (PRE) for each model is listed in parenthesis. Boldface type denotes mean trap net CPE within

each classification (n=113).

Bluegill June (PRE = 0.60)
I. Watershed area < 4529 ha
A. Cultivated land cover < 19% - (124.6)
B. Cultivated land cover > 19%
1. Secchi < 1.8 m (39.7)
2. Secchi > 1.8 m (107.9)
Il. Watershed area > 4529 ha
A. Watershed area < 27733 ha (20.6)
B. Watershed area > 27733 ha (57.6)
Bluegill July-August (PRE = 0.67)
I. Cultivated land cover < 57%
A. Cultivated land cover < 7% (118.7)
B. Cultivated land cover > 7%
1. Lake area < 194 ha (46.2)
2. Lake area > 194 ha
a. Watershed area < 10186 ha (30.9)
b. Watershed area > 10189 ha (8.5)
Il. Cultivated land cover > 57%
A. Mean depth > 5.9 m (25.6)
B. Mean depth < 5.9 m (6.0)

Pumpkinseed June (PRE = 0.49)
|. Watershed area < 853 ha. (6.29)
11. Watershed area > 853 ha.
A. Lake area > 114.8.
1. Cultivated land cover > 39.3%. (6.40)
2. Cultivated land cover < 39.3%. (2.93)
B. Lake area < 114.8.
1. Mean depth > 5.4 m. (0.77)
2. Mean depth<5.4 m.
a. Total alkalinity > 135 mg/l CaCO,. (3.65)
b. Total alkalinity < 135 mg/l CaCO,. (1.63)
Pumpkinseed July-August (PRE = 0.43)
|. Cultivated land cover > 56.9%. (0.57)
1. Cultivated land cover < 56.9%.
A. Mean depth > 6.7 m. (6.93)
B. Mean depth > 3.42 m and < 6.7 m. (2.41)
C. Mean depth < 3.42 m. (0.52)
Black Crappie (PRE = 0.25)
I. Secchi > 1.52 m. (4.97)
ll. Secchi < 1.52 m.
: A. Mean depth < 5.6 m. (16.50)
B. Mean depth > 5.6 m. (3.57)
Black bullhead (PRE = 0.46)
I. Secchi <0.91 m. (19.51)
Il. Secchi > 0.91 m.
A. Watershed area > 32,433 ha. (22.44)
B. Watershed area < 32,433 ha.
1. Secchi > 1.55 m. (1.20)
2. Secchi>0.91m. and < 1.55m.
a. Watershed < 1361 ha. (0.64)
b. Watershed > 1361 ha. and < 6138 ha. (11.76)
c. Watershed > 6138 ha. and < 32433 ha. (2.21)

Yellow bullhead (PRE = 0.24)
|. Secchi > 3.35m. (9.30)
Il. Secchi <3.35m.
A. Watershed area > 1455 ha. (1.81)
B. Watershed area < 1455 ha.
1. Cultivated land cover > 6.4%. (5.24)
2. Cultivated land cover < 6.4%. (1.68)
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Yeliow Perch (PRE = 0.44)
I. Secchi > 1.22 m. (0.51)
Il. Secchi<1.22 m.
A. Lake area <74.6 ha. (0.25)
B. Lake area > 74.6 ha.
1. Watershed area > 7980 ha. (0.84)
2. Watershed area < 7980 ha.
a. Cultivated land cover < 19.6%. (4.61)
b. Cultivated land cover > 19.6% and < 54.1%. (1.05)
¢. Cultivated land cover > 54.1% (3.99)

Walleye (PRE = 0.46)
I. Cultivated land cover < 38%. (0.20)
Il Cultivated land cover > 38%.
A. Cultivated land cover > 77.8. (1.72)
B. Cultivated land cover < 77.8.
1. Lake area < 124 ha. (0.34)
2. Lake area > 124 ha.
a. Mean depth > 4.3 m. (0.57)
b. Mean depth < 4.3 m. (1.30)

Common Carp (PRE = 0.49)
I. Cultivated land cover > 77.8%. (7.02)
I. Cultivated land cover < 77.8%.
A. Secchi>1.25m. (0.37)
B. Secchi<1.25 m.
1. Watershed size < 1361 ha. (0.29)
2. Watershed size > 1361 ha.
a. Mean depth > 3.9 m. (1.13)
b. Mean depth < 3.9 m. (2.63)
PC1 Factor Loading (PRE = 0.57)
I. Cultivated land cover < 38%.
A. ‘Mean depth < 3.4 m. (0.369)
B. Mean depth > 3.4 m. (-0.620)
Il. Cultivated land cover > 38%.
A. Secchi < 0.82 m. (1.383)
B. Secchi > 0.82 m.
1. Cultivated land cover > 67.2%. (1.291)
2. Cultivated land cover > 38% and < 67.2%.

a. Mean depth < 5.2 m. (0.353)
. b. Mean depth > 5.2 m. (-0.768)
Trap Net Species Richness (PRE = 0.36)
|. Watershed area < 3055 ha.
A. Cultivated land use < 4.4%. (11.92)
B. Cultivated land use > 4.4%. (10.06) -
1. Watershed area > 3055 ha. .
A. Secchi> 1.55m. (11.15)
B. Secchi < 1.55 m.
1. Lake area < 384 ha. (12.28)
2. Lake area > 384 ha. (14.11)
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Appendix Ill.  Regression tree models of trap net CPE for selected fish species and species richness in Lake Class 24
lakes using seven selected physical and chemical watershed-lake variables (watershed area, mean depth,
Secchi depth, forested land cover, cultivated land cover, lake area, and alkalinity) and 4 additional variables
from lake surveys (fine-leaf plant occurrence, emergent plant occurrence, gravel shoal substrate
occurrence, and total phosphorus). The proportional reduction in error term (PRE) for each model is listed
in parenthesis. Boldface type denotes mean trap net CPE within each classification (n=53).

Bluegill (PRE = 0.57)
I. Fine-leaf vegetation occurrence in < 17.5% of transects. (7.0)
Il. Fine-leaf vegetation occurrence in > 17.5% of transects.
A. Cultivated land cover < 14.3% (109.9)
B. Cultivated.land cover < 14.3% (40.2)
Pumpkinseed ( PRE = 0.54)
I. Fine-leaf vegetation occurrence in < 22.5% of transects.
A. Cultivated land cover < 44.8%. (1.75)
B. Cultivated land cover > 44.8%. (0.13)
Il. Fine-leaf vegetation occurrence in > 22.5% of transects.
A. Emergent vegetation occurrence in < 6.0% of transects. (7.93)
B. Emergent vegetation occurrence in > 6.0% of transects.
1. Mean depth > 4.2 m. (3.21) -
2. Mean depth < 4.2 m. (1.05)
Black Crappie (PRE = 0.58)
1. Secchi > 1.5 m. (2.59)
11 Secchi < 1.5 m.
A. Alkalinity < 139 mg/l. (7.55)
B. Alkalinity > 139 mg/l.
1. Lake area > 372 ha. (9.30)
2. Lake area < 372 ha.
a. Gravel occurrence in > 51% of transects (37.11) -
b. Gravel occurrence in < 51%:of transects (14.70)

Black bullhead (PRE = 0.52)
PRE =0.52
|. Fine-leaf vegetation occurrence in < 22.3% of transects. (43.3)
II. Fine-leaf vegetation occurrence in > 22.3% of transects.
A. Mean depth > 4.4 m. (1.74)
B. Mean depth <4.4 m.
1. Total phosphorus > 0.10 mg/l. (23.95)
2. Total phosphorus < 0.10 mg/l. (3.37)
Yellow bullhead (PRE = 0.56)
PRE = 0.56
1. Emergent vegetation occurrence in > 57.0% of transects.
’ A. Lake area > 902 ha. (3.19)
B. Lake area <902 ha. (7.93)
II. Emergent vegetation occurrence in < 57.0% of transects.
A. Emergent vegetation occurrence in < 4.0% of transects. (0.47)
B. Emergent vegetation occurrence in > 4.0% of transects.
1. Fine-leaf vegetation occurrence in > 46.8% of transects. (4.05)
2. Fine-leaf vegetation occurrence in < 46.8% of transects. (1.44)
Yellow Perch (PRE = 0.40)
|. Lake area < 98.4 ha. (0.39)
. Lake area > 98.4 ha. and < 131.2 ha. (2.94)
Ill. Lake area > 131.2 ha. (0.86)

Walleye (PRE = 0.60)
I. Cultivated land cover > 67.2%. (2.13)
II. Cultivated land cover < 67.2%.
A. Fine-leaf vegetation occurrence in < 25% of transects. i
1. Fine-leaf vegetation occurrence in < 15% of transects. (0.50)
2. Fine-leaf vegetation occurrence in > 15% of transects. (1.26)
B. Fine-leaf vegetation occurrence in > 25% of transects.
1. Mean depth <4.5m. (0.61)
2. Mean depth > 4.5 m. (0.21)
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Common Carp (PRE = 0.76)
PRE =0.76
I. Cultivated land cover > 67.2%. (8.77)
1. Cultivated land cover < 67.2%.
A. Fine-leaf vegetation occurrence in > 27.5% of transects.
1. Lake area > 354 ha. (1.71)
2. Lake area < 354 ha. (0.36)
B. Fine-leaf vegetation occurrence in < 27.5% of transects.
1. Cultivated land cover > 44.2% and < 67.2%. (3.62)
2. Cultivated land cover < 44.2%. (0.63)
PC1 Factor Loading (PRE = 0.67)
I. Fine-leaf vegetation occurrence in < 27.5% of transects.
A. Emergent vegetation occurrence in < 12.0% of transects. (1.801)
B. Emergent vegetation occurrence in > 12.0% of transects. (0.214)
Il. Fine-leaf vegetation occurrence in > 27.5% of transects.
A. Mean depth < 4.5 m. (0.440)
B. Mean depth > 4.5 m. (-0.649)
Trap Net Species Richness (PRE = 0.65)
I. Watershed area < 3055 ha.
A. Emergent vegetation occurrence in < 85.9% of transects.
1. Watershed area < 1862 ha. (10.2)
2. Watershed area > 1862 ha. (8.27)
B. Emergent vegetation occurrence in > 85.9% of transects. (11.24)
Il. Watershed area > 3055 ha.
A. Lake area < 384 ha.
1. Emergent vegetation occurrence in < 50.0% of transects. (11.45)
2. Emergent vegetation occurrence in > 50.0% of transects. (13.12)
B. Lake area > 384 ha. (13.73)

Appendix IV. Regression tree models of largemouth bass electrofishing CPE (number/h) in Lake Class 24 lakes using
seven selected physical and chemical watershed-lake variables (watershed area, mean depth, Secchi
depth, forested land cover, cultivated land cover, lake area, and alkalinity). The proportional reduction in
error term (PRE) was 0.61. Boldface type denotes mean electrofishing CPE within each classification
(n=43).

l. Cultivated land cover > 62.5%. (2.35)
1. Cultivated land cover < 62.5%.
A. Secchi <0.98 m. (9.09)
B. Secchi>0.98m. -
1. Total alkalinity < 112 mg/l CaCO,. (61.37)
2. Total alkalinity > 112 mg/i CaCO,.
a. Watershed area < 5212 ha. (34.24)
b. Watershed area > 5212 ha. (12.12)
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